Osteoclast formation and bone resorption are inhibited by megakaryocytes.
It has been previously reported that addition of megakaryocytes (MKs) to osteoblasts in vitro results in increased osteoblastic collagen and osteoprotegerin (OPG) production, suggesting a role for MKs in bone formation. To further investigate this role, we have studied the effects of MKs on osteoclast formation and activity. Human osteoclasts were generated from CD14 monocytes isolated from peripheral blood and cultured in the presence of M-CSF and sRANKL on dentine and calcium phosphate substrates. MKs were generated from CD34+ cells isolated from either human peripheral blood or cord blood and cultured in liquid medium for 6 days, after which time maturing MKs (CD61-positive cells) were isolated and added to monocyte cultures. After 6 and 9 days of culture, the number of osteoclasts identified morphologically and by TRAP staining was counted. Cells were removed and the area of resorption was identified by von Kossa staining and quantitatively assessed by image analysis. The addition of MKs to osteoclast cultures at day 0 inhibited the number of osteoclasts formed 1.9-fold (p>0.003), whereas addition at 3 days had no effect on osteoclast number. The presence of MKs inhibited resorption 8.7-fold when co-cultured with osteoclasts from day 0 (p>0.004), but only by 3.1-fold when co-cultured from day 3 (p>0.01). In dose-response experiments, it was found that 1-10% of MKs added to monocyte cultures elicited the greatest inhibition of resorption. Similar osteoclast cultures were treated with CD61-negative cells (non-MKs) to confirm that the inhibition of osteoclast formation and activity was specifically due to MKs. Experiments with a cell-impermeable membrane indicated that both cell to cell contact and release of soluble factor(s) were involved in mediating these effects. These results show that MKs inhibit osteoclast formation and activity. The most pronounced effects were seen when MKs and osteoclasts were co-cultured from day 0, suggesting that MKs act primarily on osteoclast precursors.